Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.006 Å; R factor = 0.071; wR factor = 0.202; data-to-parameter ratio = 16.6.
In the title molecule, C 13 H 13 ClN 2 OS, the heterocyclic ring adopts a flattened boat conformation, and the plane through the four coplanar atoms makes a dihedral angle of 87.92 (10) with the benzene ring. The thione, acetyl and methyl groups have equatorial orientations with respect to the attached heterocyclic ring. The chlorophenyl group has an axial orientation. Intermolecular N-HÁ Á ÁO, N-HÁ Á ÁS and C-HÁ Á ÁO hydrogen bonds are found in the crystal structure.
Related literature
For dihydropyrimidin-2(1H)-ones as anti-oxidant agents, see: Stefani et al. (2006) , and for their biological activity, see : Patil et al. (1995) . For dihydropyrimidinones as calcium channel blockers, see: Rovnyak et al. (1995) ; Atwal et al. (1990) and as antihypertensive agents, see: Atwal et al. (1991) ; Grover et al. (1995) . For the biological activity of marine alkaloids possessing a dihydropyrimidine-5-carboxylate core, see : Patil et al. (1995) . For the biological activity of dihydropyrimidin-2(1H)-thiones, see: Kappe (1993 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1; y; z; (ii) Àx þ 2; Ày þ 1; Àz þ 1.
Data collection: CrysAlis CCD (Oxford Diffraction, 2008 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2008) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: PLATON (Spek, 2009) . (Stefani et al., 2006) . In recent years, much research has been focused on the synthesis of dihydropyrimidinones, which are important compounds due to their therapeutic and pharmacological properties. For example, they can serve as the integral of several calcium channel blockers (Rovnyak et al., 1995; Atwal et al., 1990) , antihypertensive agents (Atwal et al., 1991; Grover et al., 1995) . Recently, some marine alkaloids possessing dihydropyrimidine-5-carboxylate core have been shown to exhibit interesting biological activities such as potent HIV-gp-120-CD4 inhibitors as well as anti-HIV agents (Patil et al., 1995) . Dihydropyrimidin-2(1H)-thiones are also of much interest with regard to biological activity (Kappe, 1993) .
In the title molecule, C 13 H 13 ClN 2 OS, Fig.1 ., the heterocyclic ring adopts a flattened boat conformation, and the plane through the four coplanar atoms(C2,N3,C5 and C6) makes a dihedral angle of 87.92 (10)° with the benzene ring. The thione, acetyl and methyl groups have equatorial orientation, with the attached heterocyclic ring. The chlorophenyl group has an axial orientation. N1-H1···O15(1 + x, y, z), N3-H3···S2(2 -x, 1 -y, 1 -z) and C61-H61B···O15(1 + x, y, z) intermolecular hydrogen bonds are found in the crystal structure( Fig.2 ., Table 1 ).
Experimental
A solution of acetylacetone (1.0012 g, 0.01 mol), 4-chlorobenzaldehyde (1.40 g, 0.01 mol) and thiourea (1.14 g, 0.015 mol) was heated under reflux in the presence of calcium fluoride (0.07 g, 0.001 mol) for 2 h (monitored by TLC). After, completion of the reaction, the reaction mixture was cooled to room temperature and poured into crushed ice. The solid product was filtered under suction and purified by recrystallization from hot methanol to gave the product in the pure form.
Yield 1.02 g (90%).

Refinement
H1 at N1 and H3 at N3 atoms were located in a difference Fourier map and refined isotropically. Remaining H atoms were positioned geometrically and allowed to ride on their parent atoms, with C-H = 0.93 -0.98 Å and U iso (H) = 1.2 -1.5 times U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of the title compound, showing the atom-numbering scheme and displacement ellipsoids drawn at the 30% probability level. H atoms are shown as small spheres of arbitrary radius. 
